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INTRODUCTION

With the International Dolphin Consetvon Program Act (Public va105-42),
passed in August 1997, Congress directed the National Marine Fisheries Service to deter-
mineif thetropicaltunapurseseinefisheryin the easterrropical Pacific (ETP)is having
asignificantadwerseimpacton depleteddolphinstocks.To aid in this determinationCon-
gresshasmandatedhatdolphinpopulationsurneys beundertalenin eachof the calendar
years 1998, 1999, and 2000 to generate al@indance estimates.

On December 1718, 1997, the Southwest Fisheries Science Center (SWFSC) con-
vened a technical meeting to discuss methods of estimating dolpimdaatze. In addi-
tion to SWFSC scientists, the meetingsaattended by representas of the Alaska
Fisheries Science Centéne Marine Mammal Commission, the Infemerican Topical
Tuna Commission (IATC), and the Meican and Ecuadorian gernments (Appendix 1).

Theoverall objective of themeetingwasto review thesurwey designfor estimatinghe
alundance of dolphins in the eastern tropicatific. This report will follev the order of
topics discussed at the meeting (Appendix 2).

BASIC CRUISE ELEMENTS AND METHODOLOGY

In the past 15 years, the SWFSC has refined and standardized a shipboard visual line
transecmethodof sureying for cetaceambundance.TheMonitoring of PorpoiseStocks
(MOPS) surey, conducted 198990, used this methodolagin general, similar meth-
odswill beusedfor thenew surwey sothatdatacollectedwill becomparabléo thosefrom
past sureys, in particularMOPS.

Boundaries of the mestudy area will be similar to the MOPS area. The area is an
exceedinglylarge,severalmillion squaramile regionin the easterrropical Pacific (ETP),
where tuna fishingessels set on dolphin schools. Discussigandng changes to the
MOPSboundariegollows later. Threesurwey vesselsareplannedor the 1998cruiseand
two vessels for the cruises in 1999 and 2000. As the tesdel for the 1998 cruise,
NMFSis trying to procurethe R/V WORTHY, anacousticallyquietvessebriginally built
for the Nary. Workshop participants agreed thiswd be an xcellent surey platform.
Cruises will be conducted Julyecember as tlyevere during MOPS, with 120 sea days
per ship. The focal populations of this syrare the depleted stocks ofssfore spotted
dolphins and eastern spinner dolphins.

Gerrodette detailed data collection procedures aboard the ships. A \édclalfor
cetaceanss conductedrom dawn to dusk,in weatherup to Beaufort6, by rotatingteams
of three obsemrs. o obserers search with 25X binoculars, scanning the 180afdrw
of the ship. The 25X binoculars are fitted with azimuth rings and reticles for angle and
distance measurements. Distance to sightings made with reticiebden chead
aguinst distance measured with radareafy the accuragof this method. The third
obserer acts as data recorder and searchegdy €he area from the ship out to 300
meters is not visible in the 25X binoculars, so the recorder concentrates his/her searching
effort there. Data are entered into a portable compM#éren a marine mammal is
sighted the angle and distance to the sighting are measured and recorded. The team goes



"off-effort” and into a "closing mode" where the ship is directed teeltfae transect line
andapproachheanimal(s)sighted.Uponcloseapproactiheobserersidentify to species
and male group size estimates of the animal(s) sighteceryeobserer team has at least
oneobsenrerhighly experiencedn thefield identificationof marinemammals.Obserers
estimate group sizes independently anve dest/high/lav estimates. Aerial photogram-
metry from a helicopter on one of the ships is used to check the acofishool size
estimates and to delop a correctionaictor for each obsesv

Concerrwasexpresseaboutenteringdatadirectly into acomputer It wasexplained
that the data are automaticallywed and backd up onto the hard de and a flopp and
the files are not open at the same time. Losing data has not been a problem since this pro-
cedurewasinstituted. Whataboutthe ship'sheadingfollowing a sighting? Doesthe ship
resume its former course, thus continuing on a line parallel to the trackline, or does the
ship angle back to the trackline? The ship continues on a parallel course, returning to the
trackline at night for the start of thextelay Procedure garding two simultaneous
sightingswasquestionedIn this casehesightingswould beinvestigatedoneatatime. If
the second sighting happened to be lost, preliminary estimates of school size and species
identificationcouldbeused. However, sincethis scenaricdhappenseryinfrequently there
would be no déct on the estimated abdance.

Thisledinto a discussiorof closingversugpassingnode. The InternationaMhaling
Commissiorusespassingnodefor its minke whalesuneys. Passingnodehastheadvan-
tage of sureying more miles in a gen time period than closing mode. Barltied a
combination of closing and passing modes for amdance sumy that he conducted fof
California, Orgon, and Veishington in 1996. He found that the closing/passing mode
combinationwasnotvery efficient. In passingnodeit wasdifficult to getspeciesdentifi-
cation and group size estimates. The passing mode days became lost data days for these
guantities. Barlav therefore recommended closing mode, although he suggested modify-
ing closingmodesoasto minimizeary potentialbiasesandadvisedhe consistentecord-
ing of off-effort sightings while closing to alfe modeling of possible bias.

It was queried whether the ships' drafts changed during a cruise. The draft of the Ant-
arcticminke whalesurwey vesselshangesnorethanameterduringacruise. Thedraftis
recorded and the height/distance angle is adjusted accordihglgts noted that this as
indeed a good point. It had not beapkirack of on past SWFSC cruises amild be
investicated.

Gerrodette solicited comments on whetherasva good idea to telkperienced
obserers, before starting this sy the accuracof their group size estimates from past
suneys. A discussiorensuedilthoughno consensuproor conwasreachedlIf obseners
are informed of the accunaof their past estimates, their performance may ingro
Alternatively, pastcalibrationfactorsfor individual obserersmaynolongerbevalid if an
obsenrer's estimation procedure changes. dswwointed out that, in gitase, aerial pho-
tograply will beusedto checkthe estimate®f all obserers. Furthermorefuture surneys
will include mary nev obserers whose accurgavill not be knavn so the need to cali-
brate obsemrs will continue. It \&s reiterated that if the kmtedge biased obsess, it
might afect their precision. Since the obsenv are calibrated, their precision is more
important than their accunac



OCEANOGRAPHIC CONSIDERAIONS

199798 ENSO Eent -Fiedler

Currently the easterriropical Pacificis experiencinga strongEl Nifio/SoutherrOscil-
lation (ENSO) gent, as measured byyaaf the three indices for it: Southern Oscillation
Index, sea sudce temperature anomafind trade wind inde(Figure 1). Havever, the
NOAA/NCEP Climate Prediction Center predicts that seaaserfemperatures should be
close to normal by ¢ August (Figure 2). Fiedler said that it is possible thataer{
able habitat for déhore spotted dolphins and eastern spinneasniwsuréice vaters and
shallav thermocline) pands to the south and west during an EN&ite

Sightings From tina \éssels Anganuzzi

The tuna essel obserr data presented in this set were collected 1975 to 1996, from
January to December in each yd@ur years were considered ENS@mts: 197677,
198283, 198687, and 1998B2. The remaining 18 years were MeNSO. When analyz-
ing ENSO year data for thisarkshop, An@nuzzi used data collected Augisivember
so theg would be comparable to the research data.

Discussiorfocusedon offshorespotteddolphindistributionssincethesestockshave a
wider distritution than the eastern spinner stocks (Figures 3 and f§had¢ spotted dol-
phin sighting rates wereweer in ENSO years,ut the area in which dolphins were seen
did notchangegreatly Thedistribution of dolphinsin theyearfollowing anENSOevent
was also kamined; it appeared that by August of the folltg year distrilntion had
returned to "normal," i.e., noBNSO conditions.

Thedistribution of groupsizesof offshorespottedandeasterrspinnerdolphinsdid not
change during ENSO (Figure 5).

Sightings From Researclessels Fiedler

The researchessel obserr data were primarily dven from MOPS (198®&0), hut
also included other cruises conducted from 1982 to 1993. Bistiooé spotted and east-
ernspinnerdolphinsappearedo expandtheir distributionsto the westin the ENSOyears
198283, 198687, and 19982 (Figures 6 and 7). The researelssel dataxhibited a
similar distritution pattern for dshore spotted dolphins as the tuessel data, with the
exception of a concentration of dolphins south of the equator reported by theetseh v
data. Researclesgsel data and tunassel data skeed similar distrilntion patterns for
eastern spinners.

Theresearclvesseldatareportedalargerproportionof smallerschoolsduring ENSO
than nonENSO years, although this changasmot great (Figure 8). Itas pointed out
thatif therearecalmerseaconditionsduring ENSOperiods this couldexplainthechange
in apparent school size because more small schanlkle detected.

In general, the wrkshop participants agreed that the current EI Nvi@mewill have
minimal efect on an estimate of abdance using the proposed methods.




STUDY AREA BOUNDARIES

A large portion of the meetingag spent ngewing possible changes to the MOPS
study area boundaries. MOPS boundaries were based on dolphinutiststknovn at
the time from tunaessel obseer data. Gerrodette initiated discussion by asking the
group whether the boundaries should remain the same or whether there were reasons to
change them. The groupas/reminded that the distutions of ofshore spotted dolphins
andeasterrspinnersverethe mostimportantsincethesewerethetargetspecies.Six gen-
eralareaf changewvereconsidered:off northernBajaCalifornia,the Gulf of California,
the northeast "corngrthe western tip, the "dog'sya and overall southern line, and the
southeasterareaoff Peru(Figure9). Theworkshopparticipantcontinuedo examinethe
boundarieselative to estimatedlolphindensitiesandto adjustthe boundariesntil acon-
sensus @&s reached. @wall, the study areaas increased by 2.6 million km_, or about
14%, over the MOPS area.

A. Off Northern Baja California

Moving thenortherrboundaryfurthernorthto theU.S./Mexicanborderwasproposed.
Some participants agreed with this since the range of the common dolphin population
affectedby thefisheryextendsthisfar north. It waspointedoutthatcommondolphinsare
notafocal species.While recognizinghat,it wasstill decidedthatsincethe shipsdepart
from SanDiego, theareacould be suneyedwith little additionaleffort andthe studyarea
would then be contiguous with the California syrarea.

B. Gulf of California

The MOPS cruises did not sagvin the Gulf of California, bt spotted and spinner
dolphins are present in the southern portion of the Gulf.astagreed that the study area
should continue into the southern part of the Gulf, up to the 28th parallel, based on obser-
vations from SWFSC research cruises in recent years.

C. Northeast "Corner"

Bothtunavessebbsenrerdataandresearclvessebbsenerdatashav amoderateden-
sity of spotteddolphinsatthenorthernboundaryof the MOPSstudyareanearl20 W The
workshopparticipantsagreedhatthe boundaryshouldbe expandedo the northwest;fill-
ing in the cornet

D. Western Tp

Although it is generally bgnd the area of the ETP fishergsearch essel sightings
shaveda significantspotteddolphindensityatabout10 N/150 WIt wasagreedhatthese
dolphinsshouldbeinvestigated,includingtheacquisitionof sampledor geneticanalysis.
Also, the western tip as maed northvard slightly to reflect dolphin distrition better

E. "Dod's J&" and Southern Line

With a paucity of sightings in the "dog's\ja(about 2 S/135 W), itaw decided that
thisareacouldbesafelyeliminated. Therewasalsono evidenceof spotteddolphinsin the
area south of 5 N and west of 130 W




There vas considerable discussioveo haw to redrav the southern boundaryrhe
objective wasto cover therangeof thefocal stockswithout surveying unnecessargreas.
It was cautioned that if the s@ywarea gpanded toodr it might pick up the Polynesian
population of spotted and spinner dolphins.

Concernwasexpresseaver a clusterof spotteddolphinsightings,atabout5 N/120 W
madefrom tunavesselghatwerelog or schoolfishing. It wasproposedhatthe southern
boundary of the suey be extended to ceer this rgion since it is unclear if the small
number of sightings there are due to ldensities or to @ searching dbrt.

Thesuggestionvasofferedthatthe southerrboundaryfor thesestocksmightbedeter-
mined by cold water and that looking at this year's annualation might preide the
boundary It was pointed out, veever, that in this rgion the oceanic efronmental gra-
dient is oriented east to west, not north to south.

Participants finally decided that the boundary shoutdred far enough out into
low-density areas to pvale a seeral hundred mile "loffer" around all the high density
coreareas.Expandingheboundaryin thisregionaddedittle effort costsinceit would be
a lov-density sampling stratum.

It was noted that during MOPS the actual track lines didn't touch the bourideey
group concurred that the boundaries should be touched in the upcomiag surv

F. Southern Area ®Peru

Tuna \essel data indicated a high density of spotted dolphins in the southeastern part
of the study area at about 10 S/90Twha \essel sightings from the 1970's in the same
areawerebroughtforwardfor thegroupto review. Participantsdebatedvhetheror notto
increaseahestudyareahere. Concernwasexpresseaver thelargeinterannualariability
of sightings south of the equatand whether or not the density "hotspot"” visible on the
chart was an artéict of smoothing. It @as pointed out that if themgasan alindance of
tuna and dolphins in this area thereuld be more fishing &frt there. Eentually the
group decided it @as best to vesticate this area, especially during the first year when
three ships wuld be used. The southeastern most assaimcreased to 18 S and 90 W

Comparability

Several workshop participantsxpressed concern that changing the boundaroesdy
affectthe comparabilityof datawith MOPS.Therearetwo someavhatconflictinggoalsof
the surey: to cather data comparable to MOPS, and to obtain the best estimateef ab
dance. Gerrodette is committed to obtaining the best estimatarafaire, wen if this
means compromising some comparability with MOPS. During the analysis phase, com-
parability with MOPS can be ackied by analyzing common areas with common meth-
ods. Thus, it should be possible both to get better estimatesrafaite and also to
produce a consistent tingeries.

TRACKLINE PATTERN

Comparability of data with MOPSag also an issue in determining the trackline pat-
tern. Since 1991, SWFSC says have used a systematic random grid pattern. MOPS
used a ariable random design. Itas pointed out that a grid pattern is lesgient and
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canbedifficult to complete. With aflexible designit is easieito make adjustmentslueto
weather The"deadtime" spenttransitingbetweerlinesin agrid patternwvasmentioned.
This problemis exacerbatedh alarge studyareasuchasthis one.lt wasrecommendetb
change the lines from year to year if the symwas not intended for monitoring popula-
tions. Not follaving MOPS lines w&s another recommendation. Cautiaswadvised
with flat boundariesindtheneedo "bounceoff* boundariesandomlywasstressedEven
thoughthe MOPSsurwey linesdid nottouchtheboundariesit wasadvisedhatthis notbe
repeateavenfor comparability No consensusvasreachednwhethertracklinesshould
berandomgrid or random’'zig-zag,"althoughit wasagreedhatthelatterwould beeasier
logistically. It was also agreed that steaming at nighs & good idea. Thisould corer
more area, makeach day's visualfeft more independent from the others, andvafior
acoustic searching at night.

SECOND OBSERER TEAM

Theuseof acomplete secondjndependenteamwasconsideredT his mightbe possi-
ble with theR/V WORTHY becausehatship hasextra berthing.RecentSWFSCsuneys
have used an independent obserio estimate the proportion of sightings missed along
thetrackline. It waspointedoutthatin closingmodeit wasnotpossiblefor asecondeam
to be truly independent. The group concurred thatxlstirmg single independent
obserer was best for closing mode.

STRATIFICATION

It was recognized that a weakness of the MOPSeguvas the fer sightings of
coastal stocks. In particulastimates of almdance are needed for Central American
spinner dolphins and thewly proposed stock offés Marias spinner dolphins, and
improvedestimatesareneededor coastakpotteddolphinsandlong-bealedcommondol-
phins. Plotsof sightingsfrom bothresearctandfishingvesselshavedthatmostof these
coastal dolphin stocks are seen along the continental shelf break, between the 200 and
1000 meter contour lines (Figures 18). A coastal stratum inside the 1000 meter line
was proposed, to be seped with twice the dbrt than the area outside the line. The rea-
soningfor the extra effort wasthatthe coastahabitatis arelatvely smallgeographiarea
and therefore the shipsowld otherwise be spending only a small amount of timesgurv
ing there. The question arose whether or not these were important stocis.oftimed
thatit isimportantto obtainestimate®f abundancdor thesestocksin orderto assesgheir
status. The &ct of the fishery on these stocks has not yet been estimated. Stratification
would be necessary to getualolance estimates for these stocks.

Gerrodettequeriedthegroupaboutthe needto stratify coreareasof high density This
wasdonein MOPSwith theintentof reducingestimatevarianceby having moreeffort in
densemareasThesuggestionvasmadeto usetheeasterrspinnerdistribution asa basisfor
the core stratum, since it encompasses the northeadwarefspotted dolphin distrib
tion and the adjacent coastal area. Tlas wlloved by a proposal to base the core
boundary on the distriltion of the northeasternfehore spotted dolphin stock (5 N/
120 W), which wuld be nearly the same. Optimum allocation of sightifaytefvith
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moreeffort in higherdensityareaswasdiscussedbut no definiteconclusionwasreached.
It was recommended to szamine the MOPS data to see what allocation foriefvould
result in minimum ®riance in the aimdance estimate. Another criterion, such agetar
precision, might beafctored into the weighting offeft.

Four strata were proposed: coastal, core, medium, and outsijel@osity areas.
Several participants thought four areaswd be too diicult to accomodate with susy
lines, and suggested three: coastal, core, and outside. No de@siosashed on
whetherthereshouldbethreeor four strata but a re-examinationof MOPSdatamayhelp
determine this.

The end of the stratification discussion led to the question of there beigma be
ningto-end reiew of MOPS, resulting in a paper trail. @idance estimates were calcu-
lated from the data,ub no "postmortem” of the sumy design had been conducted. The
field situation of MOPS &s more ariable thanpected, resulting in soméat less
effort andsomevhathigherestimate®f variancethanhadbeenexpected. Thesuggestion
was made to conduct aview of MOPS to see o well the surey design had praded
the information that had been desired. Suclviewecould be helpful in designing the
present sursy.

PHOTOGRAMMETRY

A few sunwey days per 120 are "lost" to photogrammetric projects. Tov&shop par-
ticipantsagreedhatthetradeoff of afew daysof line-transeceffort wasworth obtaining
the data on stock definition, reproduction, and size.

FINAL COMMENTS

At the close of the meeting Gerrodetteexskor a final round of comments from the
workshop participants. 8eral participants did not f&r final comments. Others made
the following remarks.

Fiedler thought the proposed desigasva good one ubthat a lot wuld still depend
on ship practicalities. Banwocautioned aginst aver-stratification: the small amount of
efficiency gained would require a laye amount ofxdra work. He suggested strong den-
sity gradients be used to determine stratification. &aajpported Bane's comments
aguinst aver-stratification if strong density gradients were not present. Goodman con-
curred with Fiedler's comment on logistics and recommended using the simplest design
possible. Goodman questioned whether theegumould answer the ultimate manage-
mentquestion.He alsoasledif therewerepreparation$or questionghatwould beasled
later Laake agreedvith Goodmansayingthereshouldbe morefocusonwhatneeddo be
answered by the susy. He thought consideration should beegi to hav management
decisions wuld impinge upon suey design. Brney reiterated that thereas a conflict
betweerbackward MOPScomparabilityandmakinguseof updatednformationandtech-
niqueswhendesigningthecurrentsurvey. Sherecommendedocumentingon paperwhy
changes were made to the\poais surey design and making this ar@@icit part of the
design process.



Although Michael Scott &s not present during the final round of comments, on the
previous day he déred one strong recommendation: the ship with the helicopter should
sunwey theareaswith Stenelldongirostriscentroamericanbecaus¢heschoolsizesareso
large, and the greatesanation in obsersr estimates is with lge schools.

Tillman thanled everyone for making the feirt to attend. He stated that SWFSC
would be issuing documents related to the congressional researciveliaactivould be
convening future meetings. This meetingsihe first step in a process. Therkghop
participants wuld be further consulted before the syrdesign vas finalized.

Draft copiesof thisreportweresentto all workshopattendeesn January21, 1998for
revision and comments.
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